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e Fast visible imaging system.
e Infrared imaging system.

e High-speed spectroscopically-
resolved viewing chords.
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aftermath), UFOs, runaway electrons
(cyclotron radiation and interaction with walls),
etc.

- coaxial helicity injection gun plasma: gas
breakdown and dynamics, influx of impurities
and fuel, etc.

e Approach
- Use a Kodak EktaPro fast visible digital video
camera with substantial flexibility in the
obtainable views of the torus.
- Use intensifier on camera to allow short
exposures/frame rates while using narrow-
band interference filters.
- Use two imaging fiber bundles to couple
camera to torus.
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Fiber optic links for processor
control (GPIB link) and analog
video signal transmission.

Intel based computer running a
LabView virtual instrument
controller, either under Windows

NT or Windows 95. g e 7 e (P AN 'l-'{{'.'."

VCR for analog data storage.
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Camera operated at 2000 frames per second with 30 us
exposure of each frame and no interference filter.
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One of the bundles has its machine end fixed
to a midplane viewing port while the other
bundle is movable between viewing ports
according to the desired use.

The “fixed” bundle is provided of a remote
controlled end assembly that performs lens
selection (for 4 different fields of view),
focusing and steering.

The “movable” bundle has a smaller size end
assembly with only remote controlled focusing.
The field of view of this bundle can be changed
manually.
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frame)
Dynamic range of 8 bit 8 bit
detector
Minimum exposure 10 ps 20 ns
Frame storage 1638 full frames 5120 full frames
Spectral range 440-700 nm 180-850 nm
Status LANL owned To be purchased
NSTX availability | Partial to full time Full time
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- Possible localization of effects of fast particle
losses.

e Approach
- Use an Amber Radiance video camera
sensitive in the mid IR range: 3-5 pm.
- Use an IR periscope based in ZnSe optics to
transport the image to the IR camera.
- Use removable steering mirrors on the
machine end of the periscope to obtain
different views the torus walls.

Los Alamos

NATIONAL LABORATORY Plasma Phy Slcs



Los Alamos

NATIONAL LABORATORY

Sensitivity range: 3-5 pum.

256 x 256 element focal plane array.
Gated from <10 ps to 16 ms.

Full remote control through RS-232 link.
2.23°/7.4° Dual Field of View lens.

Filter wheel with narrowband or 10%, 1% , and
0.1 % neutral density filters.

NTSC, S-Video or 12 bit digital output.
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Discharge Cleaning
(ECDC) heats the
plasma facing
components of the
divertor.

Slots between
molybdenum tiles can
be clearly seen
indicating better than
a few millimeters
spatial resolution.
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wheel to obtain three
different views. Sapphire

— windows are used as vacuum

interfaces.

IR camera

ZnSe based IR periscope
with remote controlled
focusing capabilities.

Dual field of view lens on IR camera
allows for a x3 magnification without
any change in the periscope optics. A
2D positioning device is used below the
camera to select which portion of the
image is magnified.
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frame)
Dynamic range of 12 bit 12 bit
detector
Frame exposure Progressive Snapshot
Spectral range 3-5 um 3-5 um
Status LANL owned To be purchased
NSTX availability Part time Full time
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rotation.

e Approach
- Use an existing high-gain shoebox array of
detector.
- Use existing 400 kHz bandwidth digitizers
(Lecroy 6810) at 1 MHz sampling rate.
- Use interference filters or an existing high
resolution spectrometer for wavelength
selection. This can be configured in two
modes: either multi-fiber input and single-
wavelength output or else single-fiber input
and multi-wavelength output.
- Use up to 16 optical fibers to couple viewing
chords to rest of the diagnostics.
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including ASDEX, TFTR, C-Mod, JT-60U, and
LHD.

 We bring experience in development,
installation, operation, and data analysis of
MFE diagnostics: bolometers, IR and visible
Imaging systems, neutron detectors,

spectroscopic arrays, etc.
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